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“L-spiit plot design was selected assigning the two fertilizer materialsi-.

| comprise the study for fescue grass with each subplot measuring five by '

. stand, and tripled .48 to .15 for the September stand for tall fescue grass.

-

" Triple Superphosphate (TSP), a commercial one, and Magnesium Asmoniun
Phosphate (MAP), which was made from waste red phosphorus compositions-<-to.
main blocks and rates randomly assigned to subplots. Four replications

eight feet, or approximately 0.00] acr2. The phosphorus content of the
additive and the commarcial is 3.78% and 19.78% respectively, and the
treatment rates for the fescue grass was 0 to 240 pounds per acre, and 0
to 300 pounds per acre for the alfalfa crop which was laid out in three
replicates. The fescue grass was treated on 20 March 1974 and was checked :
in mid May and July for flowering, stem, and: Jeaf growth. On both occasions,
nowmal growth was observed: The fescue grass plot was over seeded with.
Korean Lespedeza, a legume which has a quantitative requirement for
phosphorus. Checking for the growth rate of tnis legume,:we discovered that
the nitrogen content of the soil additive was such ‘that extreme basal growth
occurred which inhibited the growth of the legume. The alfalfa plot was
initiated in mid July, and:one month later the crop was observed for normal
development. At that time, all growth traits were normal. As it turned

out in the soil additive for every 60 pounds of phosphorus applied we
benefitted with 27 pounds of nitrogen. So, the nitrogen rate was 0-108
pounds per acre. The difference between the subplots can be attributed to
the nitrogen content of the soil additive (MAP). The legume seedling

counts were doubled for the TSP compared to MAP at 1.07 to .55 for the July

¥

For the alfalfa crop, a complete evaluation cannot be made.due to other

deficiencies, namely calcium, magnesium, copper, and boron which are needed
to obtain a true response to MA? treatment.
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Pertiliser Material on Tall vn_ocu

Phosphorus as an essential slement for plant growth is currently inm short
supply for meeting the demsnds of American agriculture. Because of this short-
age, it is most opportune for salvageable materials to be returned to useful
channels, if at all possible.

With this background, a magnesium-asmonium phosphate suspension was
received from the Crane Depot for field testing at Southern Indiany Purdue
Agricultural Center, east of Dubois, Indiana, ‘in Dubois County.

While considering this product for crop use, it wes imperative that an
ovaluat;.on be obtained as soon as possible, therefore, reguiring an eitablished
crop., Since tall fescue sod on low fertility soil was availabie, az experi-
mental study was initiated on March 20, 1974,

Objectives of the study were as follows:

1. Compare magnesium-ammonium-phosphate (MAP) with a standard
granular fertilizer such as triple superphosphate (TSP) for
their plant feeding properties,

2. BEvalsate both materials over a wide range of treatment rates,

3. Observe the capa;i.ty of these materials to stimulate legume
seedlings in an established grass sod.

4, Investigate nutrient uptake by the growing crop as weasured
by plant tissue analyses.

'S, Examine ohanges in soil fertility levals as affected by rate

and source of phosphorus carrier,
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The following abbreviated details describe the study in progress:
Location = Southern Indiana Purdue Aqrtculfunl Center, Dubois, Indians.
Soil Type -‘ Zanesville silt loam, good surface druinage with 2% slope;
internal drainage is poor, due to compacted (fragipam) clay iayer in
subsoil. )
Soil Test Data - jH 6.2 to 6.5; Phosphorus ~ 4 to 6 ppm (very low);
Potassium - 130 ppm (sedium). "
Experimental Design - split plot (phosphorus carriers assigned to main
plots).
Plot Size - S faet by 8 feet, .001 A.
Repiications - four (oee Figure 1),
Treataents - Magnesium-ammonium-phosphate (3,708 P), suspension

Triple superphosphate (19.78% P), granular.
Treatment Rates -0 (check), 60, 120, 180, and 240 lbs. P,0,/A.
Date of Application: March 20, 1974,
The experimental gite was selected on March 20, 1974, on an area which had no

previous history of phosphorus fertilization. A blanket application of muriate

of potash was applied to the experimental site prior to staking and outlining
individual subplots,

.

A split plot design was selected assigning the two fertilizer materials to

sain blocks and rates randomly assigned to subplots. PFour replications comprise

the study with each subplot measuring five feet by eight feet, or approximately
L0l acre,
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B - Triple superphosphate
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;‘ 'lgun 1. Experimental Plot Diagram for Magnesium-Asmonium-Fhosphate Study on

-

Est. blished Fesaue Sod.

Rates of phosphorus materials used are ohm :olw':

Gas, Susp./plot

ibs. ons/A

.

0 (check)
60
120
180

240

0
308
616
924

1230

T3P
Gas./plot

enbasmm—ra—

0
60
120
180

240

Plots were outlined with cord and then staked in accordance with experimental

diagram,



Treatments of magnesium-asmonium-phosplicte were weighed on a gram scale
and then dilited with water to a minimum of approximately three pounds. The
ﬁg suspension was then applied 20 a plot, using a garden sprinkler can.
" A systematic pattern was foliowed by sjreading the suspension lengthwise’
to a plot in broad sweeps until the area was initially covered and them return-
ing to. the first point of contact and repeating the process.
E; Triple superphosphate was weighed to the nearest gram according to plot
J requirements and then diluted with masonry sand to facilitate hand broadcasting.
After completion of phosphorus applications, Xorean Lespedeza (Lespedeza

stipulacea) was broadcast across the experiment at approximately 10 1bs/acre,

s o g s

This would allow approximately 70 seid per square foot; assuming uniform
g ’ distribution with.a cyclone (hand) seeder,
' At the time of overseeding, new fescue growth had begun to: appear thru the
aftermath from  the: prévious season. To an observer unfamiliar with legume-grass
mixtures, this would appear to be excessive competition for small seedlings to
é emerge thru a residual mulch. However, it is not uncommon for Korean Lespedeza,
a4 summer annual, once seeded to the land to continue to germinate annually and
re<establish itself with a new seed crop. Phosphorus treatments would enhance the
possibilities of lequme establishment on this site,

Results
The plots were in.poct;d on May 24 for phosphate rasponse and legume emer-

; gence. All plots were in early flowering stage as evident from the fescue leaf

4 and stem measurements in Table 1,

Because as much as 108 lbs, ritrogen-was applied per acre on the 240 1b. MAP
treatment, an extremely heavy basal growth developed.

Patterns of fertilizer movement were also evident across plot borders from

the .53 inch of rainfall on March 21 after treatment applications on March 20,




hocty

5.

Notes were taken recording these cbservatioms.

No effort was made to count legume seedlings on May 24, as it .seemed more
feasible for the top growth to be mowed and the aftermath removed before attempt-
ing .a detailed count.

Table 1. Plant Height Data. from Phosphorus Study on Tall Fascue Sod
Date: May 24, 1974

Treatment Plant Part
(1be. ons/A) Basal Leaf Stem & Seed Head
— MAP TSP AP TSP

— —Height . (in.) ‘

0 12 12 32 30
60 14 12 32 30
120 20 12 36 30
180 24 12 38 30
240 26 12 42 30

Observations: Basal leaf growth under MAP treatments was extremely heavy at the

high rates, and became detrimental to lespedesa seedlings by mid-summer.

on June 13, the top growth still remained on the plots due tr insufficient man-
power during the hay season., It was therefore decided to wait until the first week of
July to make the counts.

on July 2, evidence of nitrogen effect from 180 lb, and 240 lb, MAP treatments
was still apparent. Plots were fairly uniform in height, yet irregular due to late
cleanup,

Two' plant counts using a foot square wire frame constituted the seedling counts
within each plot. A random toss from an adjacent dlot was used to locate the first
site while a second toss from within the plot determined the second. Only legume
plants rooted within the wire enclosure were included in the count,

Results of two counts completed on July 2 and September 17, are shown in

Table 2. Treatment averages (5 treatments x 4 replications) show a pronounced
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Table 2. Logume Seedling Counts from Phosphorus Study on Tall Pescue Sod
Date of Stand Counts -

N (lbs/A) Treatment July 2, 1974 September 17, 1974
as MAP . (1be, onslh) MAP rSP MAP rsp
] 1] 10 7 1 7
- 27 60 8 15 1 3
54 120 2 0 1
81 180 2 0 5
108 240 0 10 0 3
Total 22 43 6 19
Treatment aversge 1.1 2.15 0.3 0.95
Phl\ti/ﬂo &0 0.55 1.07 0.15 0.48
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reduction where nitrogen stimulated tall fescue compstition and less legumes in
contrast to an absence of nitrogen effect with TSP and a slightly better legume
count,
Plant Analyses
Plant tissue samples, simulating hay removal, were collected on May 24, 1974,
July 14, 1974, and October 10, 1974,
initial spring harvest was more mature, as exemplified by plant height data

at that time. Plant nitrogen approached 2% where MAP had been applied at the

‘heaviest rate, Plots receiving only TSP appiied were very N-deficient.

The second sampling on July 14, demonstrated a slight advantage for MAP in
providing nitrogen for fescue in view of the heavy growth removed from the first
harvest.

By the third sampling date, any residual nitroien benefit from MAP had
disappeared. Phosphorus levels were virtually the same for both materials after
a considerable spread on the second cutting.

Other elements occurred at adequate concentrations in tall fescue tissue,
except. 2inc. This element was marginal on both first and third cuttings, assuming
20 ppm to be adequate, regardless of phosphorus carrier and rate,




Table 3. Plant Tissue Analyses from Phosphorus Study Using Tall Pescue Sod

Nitrogen Sampling Dates.
; May 24, 1974 July 14, 1974 oOctober 10, 1974
F Treatment lbs. M R ‘
Z (1lbs. onsﬁ) Applied/ MAP — %8P MAP . TSP . MAP TSP
j 0 (check) © 1,33 1.40 2,02 1.94 1,61 1.60
60 12 1.50 1,32 1.9 1.98 1,61 1.57
120 4 1.51 1.31 2,00 1.92 1,59 1.58
E : 200 36 1.71 1.46 2,04 1.98 1,60 1.68
|° 240 . 1.88 147 .08 1.98 1.54 1.60
AV. 1.58 1.29 2,01 1.96  1.59 1.60
Y Jpe—
L ': 0 .26 32 L57 A7 29 .31
60 .35 .35 46 .63 .36 43
120 .36 29 .52 79 .36 43
: 180 .29 31 54 8l .37 43
; 240 .30 40 54 .88 .44 47
3 Av, .31 83 52 1 L36 41
. S Ng ---
i 0 .26 .36 .53 46,29 .33
F 60 .36 28 47 S5 31 .35
;‘ 120 .40 28 .48 59 .32 .32
186 .32 .27 .53 S5 .38 .29
: 20 3 22 54 57 .38 .32
E Ave .33 .28 .51 5S4 L33 .32
4
Mn ppm
0 108 177 210 149 85 66
60 185 154 165 191 78 66
120 192 177 172 217 66 75
180 213 42 3 208 116 70
& 240 156 7% 262 202 1M 82
E Ave 1N 145 228 193 93 72
]
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Table 4. Plant Analysis Data from Phosphorus Carrier Study on Tall Pescve for 1974*

bty B
Element Carrier
Witrogen MAP

TSP
Phosphorus MAP
TSP
Potasuium MAP
TSP
Calcium MAP
TSP
Magnesium MAP
5P
Nanganeso: MAP
TSP
Iron MAP
TSP
Boron MAP
Sp
Copper MAP
TSP
Einc MAP
8P

Treatment (lbs, ons/A)

0 60 120 180 240
s -
1.33 1.50 1.51 1,71 1.88
1.40 1.32 1.31 1.46 1.47.
.26 .35 «36 .29 .30
32 .35 .29 31 .40
2,26 2.48 2,39 2.63 2.35
2.36 2,45 2,34 2.53 2.16
032 43 S1 Yy .40
52 34 .38 43 .36
.26 .36 .40 32 .33
.36 .28 .28 27 .22
pem

108 185 192 213 156
177 154 177 142 78
66 92 101 7S 72
92 65 57 64 60
9 11 12 9 9
o1l 9 9 8 8
6 7 9 3 7

7 6 6 6
17 22 28 20 21
20 17 16 15 14

* Top growth collected on May 24, 1974

Optimum Lev
.gntceht;)

2.50

<35

2.00

.30

«20

50

S0
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Table 5, Plant Analysis
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10.

Data from Phosphorus Carrier Study on Tall Fescue for 1974+

Element Carrier Treatment  (lbs, ’2°5/M
0 60 120 180 240
-

Nitrogen MAP 2,02 1.94 2,00 2,04 2,08
5P 1.9¢ 1.98 1.92 1,98 1.98

Phosphorus MAP o857 «46 .32 <52 o54
ﬁ’ 47 «63 o79/~ 81 +88.

Potassium MAP 3,07 2,70 2,78 2.8 2,61
TSP 2,58 3. 3.11 3.17 2.82

Calcium MAP +54 oS1 45 .62 53
TSP .44 .64 59 -64 «56

Magnesium MAR «53 47 48 53 <54
rSp 46 55 .59 55 57

: Pom -

Nanganese MAP 210 168 172 317 262
rSP 149 191 217 208 202

Iron MAP 91 106 79 a8 8s
TSP a5 91 103 98 101

Boron MAP 8 8 [ ] 9 10
TSP 11 9 10 9 10

Copper MAP : 10 9 8 9 9
TSP 10 11 13 11 12

Zinc MAP 27 23 23 26 29
TSP 26 26 3 27 28

* Top growth collected on July 14, 1974

Optimm Level
{Pexcent)

3.00

30

2.50

«20.

«20

50
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? Table 6. Plant Analysis Data from Phosphorus Carrier Study on Tall Fencue for 1974*
:
j Element Carrier Treatment (1lbs, onslh)
0 60 120 180 240 Optisun Leve)
s (Pexcent)
b
Nitrogen ' MAP 1,61 1,61 1,59 1.60 1,54 3.00
: TSP 1,60 1,57 1.58 1.68 1.60
{ Phosphorus MAP .29 .36 .36 .37 A4 .35
TSP »31 .43 .43 43 A7
Potassium MAP 2.26 2,27 2.26 2.3% 2.13 2,50
TSP 2,32 2,19 2,23 2,70 2.47
Calcium MAP 34 41 «38 «45 .46
Lv i TSP t.‘; :.‘_0 .38 040 .39
; ' Magnesium MAP o29 31 032 .38 38 .20
I
TSP «33 33 032 29 32
<
‘ ppm
Manganese MAP 8s 78 66 116 124 S0
TSP 66 66 75 70 82
s Izron MAP 79 85 79 85 99 S0
3
TSP 84 88 88 82 91
Boron MAP 8 9 9 9 10 6
TSP 10 11 10 10 10
r .
Copper MAP ? 8 9 8 8 3
g TSP ? (] 9 8
Z2inc MAP 17 19 18 20 22 ‘20
3 TSP 18 18 18 19 19
k.
] * Top growth collected October 10, 1974
3
3 _ .
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i $Soil Amalyees

Soil Samples were collected on October 7, cbtaining five soil cores from
each plot treatment and then combining the twenty from four replications for
a composite sample,

Three depths of soil, 0-1", 1-2%, and 2-3" were separated at the time each
plug was drawn. Tuble 7 illustrates the localisatioh of phosphorus and potas-
-w{- to the top gmh ‘of suxface soil, 1In ';l'ablo 8, additional data showing
mignesium, manganese and sinc levels are listed. Soil magnesium levels are
relatively constant and it is assumed that small quantities applied would not
make a significant change. '

For economic reasons, tests for manganese and sinc were limited to surface
samples, Soil analytical procedures used wexe mozre effective in detecting
different levels of zinc applied than for manganese. Soil samples 'vhou nanga-
nese and zinc levels are not curreatly available have been stored for future use,
if requested,
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Table 7. Soil Test Data from Phosphorus Study on Tall Fescue

ixea(lbf ’ios’“

Soil

Depth
.{in,)

120

180.

240

0-1
1-2

23

0-1
1-2

2-3

0=1
1-2

2-3

0-1
1-2
2~3

0-1

1-2

2-3

Averages by depth:

0-1

1-2
2-3

6.2
6.5

6.5

6.3
6.4

6.6

6.2
6.4

6.7

6.1
5.3

6.5

Sel

6.3

6.5

6.2
6.4
6.6

cece PH ==e-

6.1

6.2

6.5

6.2

6.3

6.3

6.2
6.2

6.7

6.3

6.6

606/‘

6.2
6.4

6.6

6.2
6.3
6.5

Samples collected: October 7, 1974

MAP TSP
- oo m P
6 5
3 2
2 3
5 13
3 3
2 3
9 15
3 3
3 4
9 26
3 5
1 2
12 36
3 9
2 3
19
3

13..

NAP TSP
. m x oY=y
205 150
97 82
67 60
142 187
97 90
67 60
187 157
97 90
67 60
120 150
82 82
60 60
127 150
75 97
67 €7
156 159
89 88
66 61

Phosphorus values for top inch of soil reflect treatment applications but not in a

‘raight line increare,

There is a possibility from the outcome of these tests

“ MAP was more available for plant uptake due to adequate soil moisture than tha
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Table 8, Soil Test Data from Phosphorus Study oa Tall Fescue
| Soil MAP TSP MAP TSP AP 8P
. tin.) ’
o 0-1 260 250 42 - 3.0 -
1-2 250 220. - - - -
2-3 230 210 - - - -
60 0-1 210 250 67 - 3.5 -
1.2 220 260 - - - -
2-3 230 240 - - - s
120 0-1 240 250 '$7 - 4,0 -
1-2 230 230 - - - -
2-3 230 230 - - - -
180 0-1 190 230 52 - 5.5 -
1-2 230 210 - - - -
2-3 230 210 - - - -
240 0-1 240 230 57 40 6.5 2.9
1-2 230 240 - - - -
2-3 230 230 - - - -
Averages by depthi
0-1 228 - 242 55 40 4,5 2.9
1-2 234 232 - - - -
2-3 230 224 - -

Samples collected: October 7, 1974

This data shows no change in magnesium or manganese levels by treatments applied.

A linear change was observed for zinc. Only surface samples were processed for
Mn and 3n to reduce amalytical expense,
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1. Two materials,; ngneln-mﬁu-phosmte. and triple siuperphosphate, were
applied to established tall fescue sod for comparison as fertilizer material.

s A ASSar AR,

2. An overseeding of Korean Lespedeza was broadcast over undisturbed tall fescue

2 : sod as an evaluator for two phoophom fertilizers, one a suspension and one
E a4 granular material,
!

< * 3., Extremely heavy top growth resulted from the fescue treated with the higher

; rates of MAP, Nitrogen totalled 108 1lbs/A while 300 lbs P 0./A .as MAP wvas
| applied, 25

] : 4. Lespedeza seedling emergence was quite promising even at the higher MAP rates

- ; in late May. However, a delay in mowing operations and aftermith removal was

3 e extromely quing as evident from legume stand counts. Plots receiving little
. . or no nitrogen containad the denser stands of Xorean Lespedesza.

X S. Plant analysis data were reported for ‘three sampling dates. Nutrient deficiencies
3 : were most evident for nitrogen and ginc, It was also interesting to note zinc

5 . levels for first and third cutting, well below an "adequate” level particularly
: vhere TSP had been uased,

6. Spring applications of both MAP and TSP were detectable in soil samples collect-
ed in October,

{ : 7. The first incremeat of soil, 0-1", showed appreciable gains in soi P and K with
- progressively higher rates, Buildup, or increascd P readings wére most evident
where TSP was applied. Cause for this occurence is nct clear, whether phos-
phorus complexes from MAP were not adequately measured by the soil test, or
whether a more substantial portion had been drawn off by plant root uptake, and

1 . ‘basal growth which measured. 24" in height on-May 24, Corresponding tissue from
‘ ‘ TSP measured only 12%,

; 8. A positive linear tiend was obseived from sinc soil test data: on MAP plots.

Plant needs and/or availability was not adequate as supported by plant analysis
concentrations for zinc,

i 9. Manganese )evels were higher on plots receiving €0 lbs P,0. or more as MAP in

. the lst cutting, and appreciably higher in the second ans ihird where 180 or
240 lbs- P.0_ was used,

25

1 10. The most pronounced observations derived from the first year's work on this

, study was tall fescue response to MAP as a nitrogen scurce. Because this
element is no longer available in quantity for 1975, a more dramatic expression

should be seen from the lespedesa seed yet to gexrmimate and grow, & trait of
legumes having seed with hard seed coats.
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Phosphorus Study in Alfslfs

This study was initiated in July 1974, to obtain a more bxoader base for
evaluating the magnesium-ammonium-phosphate as a fertilizer material. Alfalfa
was salected as a second test crop ‘since its fertility requirements are high,
possesses a percnnial growth habit, and is used extensively as a forage crop.

An established alfalfa field near the U.8, Weather se;gipn at SIPAC was
obtained for use in this study. The soil fertility level wes low, a prerequisite
for the evaluations proposed, and the stand was adequate for 2-3 years of research.
Soils Information
Soil Type: Zanesville silt loam, .a. relatively flut soil with good: suzface drain=
age but poor internal drainage, due to a compacted clay layer in the subsoil.

Soil Test Data: Soil-water pH: $.7-6.3 (low)
Phosphorus: 9 ppm (very low)
Fotassium: 60 pem (very low)
Calciums 2020 ppm (low)
Magnesium: 140 ppm (low)

Experimental Information
Designt split plot, with phosphorus carxriers assigned to main plots, and rates of
application assigned to subplots. |
Plot Sizes S feet by 8 feet, or OOl acre.
Replications: three
Treatments: magnesium-ammonium-phosphate, 3.78% P, suspension,
triple superphosphate, 19.78% P, granular,
Treatment Rates: 0 (check) , 50, 120, 160, 240 and 300 1bs, P,0./A.
Date of Application: July 14, 1974,

On July 14, a standing hay crop was resoved to facilitate plot layout amd
application of treatments.
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17.

A broadcast application equivaleat to 600 lbs, muriate of potash/acre or
360 1be. X,0/acre, was applied,

Phosphorxus :m;ﬁt; as dascribed for the fescue study were completed accord-
ing to the field diagrim in Pigure 1. -~

On August 15, Gilliam and Mood inspected the site for treatment effect and
need for plant tissue sampling. 'Because only one month had elapsed from nutrient’
application, it was decided to have the cutting removed at bloom and plan to sample
the regrowth ia late September, or early October.

Plant and soil samples were collected on October 7, and the results of these
analyses appesar in Tables 9, 10, 11 and 12,
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Pigure 1. Experimental Plot Diagram of Phosphorus Study om Alfalfa, SIPAC

.ﬁt L.y 7Y RSN S P~ A Sy~ SR S
300 180 |60 |200 [120 | 0 |300 |180 |60 240 |120 | 0
- ' TSP — > | - MARP :
)'aA‘o “j20 “300 "0 [ éo [I1®0 | 240|120 {300 | O |60 |180 |
> MAP —— —7sP >
o | o | 1o 460|290 |00 | 0 |60 [120 |80 | 200 |300

MAP - Magnesium-ammonium-phosphate

TSP - Triple superphosphate

Ratess O, 60, 120, 180, 240 and 300 lbs. PO,/
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Results
PLANT AMALYSES

The results from the first series of alfalfa tissue analyses appearing in
Table 9 show several elements to be deficient, even though a portt;:n of these
conditions were predictable by the initial soil test,

An optimum level for each element has been shown in the right hand column.
This figure has been drawn from what might be tenéed an "adequate range” for each
element,

All values for N, P and K were within range. No definite trends are evident
from phosphorus data, and the short interval between application and test may
explain this condition.

Low values for calcium and magnesium reflect need for lime plus cation balance
tipped toward potassium by the liberal application.

Manganese suggests a response to the material applied in MAP,

Iron was very adequate, while cupper and boron appear in short supply to
require a top dressing in advance of 1975, Zinc levels show no consistent trends
to imply favorable benefit derived from MAP source,

Soil Tests

Procedures described for soil sampling on the fescue study were followed herxe,

except that a composite from three replicates occurred instead of four.

These data show the significance of shallow increments of soil in quantifying
soil fextility, ‘



Table 9. Plant Analysis Data from Phosphorus Study on Alfalfa fo: 1974+
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Element ‘ Carrier Treatmont (1lbs, ons/M‘
0 60 120 180 240 300 Optimum Lev
’ Percent
|
Nitrogen NAP 4,24 4.63 4.34 4.091 4,52 5.17 4.00
TSP 4.64 4.16 4,53 4.42 4.2 4.16
Phosphorus MAP 0.50. 0.42 0.45 0.38 0,39 0.42 0.30
sp 0.43 0.42 0.41 0.39 0.60 0.43
Potassium MAP 2,78 2,91 3.07 2,91 2.74 2,81 2.50
TSP 2.“ 2:*71 3.25 2073 3020 2682
Calcium MAP 1.62 1,36 1.55 1.30 1.48 1.26 1,80
Magnesium MAP 0,32 0.27 0.35 0.28 0.33 0.30 0.30
Tsp 0,26 0.29 0.29 Q.27 0.32 0.29
~ Powm -
Manganese ‘MAP 81 76 166 103 172 Pl 70
TSP 60 87 78 n 73 69
Iron MAP 225 197 235 190 ‘ 188 159 150
TSP 182 204. 165 197 218 176
Boron MAP 25 20 21 19 20 18 40
Trsp 19 19 19 16 21 18
Copper MAP 20 13 1s U 14 12 20
TSP 13 13 12 14 16 12
Zinc MAP 40 31 37 32 38 39 30
TSP 3 29 k) 29 33 28

Treatments applied:

July 14, 1974

* Top 6 inches of stess collected October 10, 1974
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Table 10,

Soil
Depth
0~1"

1-2*

i - . ot . e

Samples collected: October 7; 1974

21,
Soil .Phoopl\om Tests from Alfalfa Study
‘ at SIPAC, 1974
1ba. ons/a
. 0 60 120 180 240 300
Carrier ‘ . pom P Av
MAP 17 a¢ 40 82 75 9 55
TSP 20 85 52 ‘92 108 195 87
MAP a4 1l 14 16 16 20 15
TSP 14 1s 18 as 17 20 18
MAP 9 13 n 11 15 12 12
P 12 12 13 12 10 17 13
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In Table 10, both phosphorus carriers were effective in raising the phosphorus
level of the 0-1% increment, if not a deeper depth., Potassium results in Table 11,
show the heavy impact nf a broadcast application of potassium chloride on surface
fertility. qun’aiu levels were unchanged by treatments applied, as shown in
Table 12, vhile manganese values were inconclusive, when considering check sample
results for MAP (87) and TSP test of 46 where manganese was not applied,

Zinc levels reflect applied rates, increasing from 0.7 ppm on "0 treatment

to 7.5 ppx» on the "300 1b." rate.

Voids in manganese and zinc data were intentional, since effect of dilute
suspensions should de localized,
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Table 11. 1974 Soil Test Data from Phosphorus Study on Alfalfa

:l'tt. {1bs Pu/l)

180

240

300

Averages by depth

Samples Collected:

80;1 Depth -(in.)

0-1
1-2
2-3

0-1
1-2
2=3

0-1
1-2
2-3

0-1
1-2
2-3

0=1
1-2
2-3

0-1
1-2
2-3

0-1
1-2
2-3

October 7, 1974

MAP 8P
M
6,0 6.0
6.2 6,1
6.4 6.2
5.9 5.9
6.1 6.0
6.4 6.2
S.8 5.9
6.0 6.1
6.4 6.3
S.5 6.0
5.9 6.1
6.2 6.2
5.4 5.9
5.8 6.1
6.2 6.3
\595 509
5.4 6.0
6.1 6.1
5.7 $.9
. 549 6.1
6.3 6.2

23,
MAP 5P
525 470
187 225
90 97
$05 470
205 170
96. 75
525 505
- 187 205-
82 90
562 450
262 205
105 82
505 430
225. 170
97 a2
562 450
262 170
112 90
536 457
225 191
97 86
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Table 12,

nesiums

Soil
Depth

(in.)
0-1"

1-2%

23"

Hagmn 3

0-1% *

* Only suxface samples were analyzed for manganese and sinc,

- 1974 Soil Test Data from Phosphorus Study on Alfalfa

Carrier

TSP

MAP
TSP

(1} 60 120 180

pem g

166 184 174 178
162 162 172 162
190 180 168 170
170 186 172 182
172 192 160 196
100 174 174 178
87 64 96 (7

0.7 2.8 3.9 9.1

240 300
196 196
166 172
178 176
192 186
.10 198
ive 164
o4 87
- 46
7.2 7.5
- 1.1

AV.

182
166
177
181

185
176

46

5.2
1.1
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SUMMARY

Magnesiim-ammonium-phosphate was surface applied to an established alfalfa
stand at SIPAC in July 1974, Comparative material for the MAP suspension

was granmular triple superphosphate broadcast at corresponding rates as part
of a -pm-. plot experiment.

The selected site was moderately acid in pH (5.7-6.3), very low in P (9ppm),
and very low in X (60 ppm). Soil calcium and magnesium were also low.

An initial application of muriate of potash equivalent to 600 1bs/A was
broadcast to supply crop needs thru 1975,

Phosphorua rates comprising the study are 0, 60, 120, 180, 240 and 300 1bs
0_/acre,
2 S

Plant analyses data were obtained from samples collected on October 7, 1974,

Several deficiencies were datected,,.calcium, magnesium, copper and boron

which could be limiting alfalfa tuponu to phosphorus in 1975, unless
corrected,

Manganese levels were higher under MAP treatments than where TSP was apnlied,

Plant :uponu to the manganese component was evident in alfalfa receiving
120 lbs., P 2 5 and higher,

Impact of fertilizer treatments on soil test levels were wost evident in the

first increment, 0-1" depth, specifically for both phosphorus carriers and
potassium,

Zinc applied as part of the MAP suspension was effective in raising soil test
levels similar to the trend observed within the fescue series,

Several aspects of this study would justify a continuation of the work.
Evaluation of alfalfa response to MAP would be premature at this time,
Corrective measures to alleviate other deficiencies, namely calcium, magnesium,
copper and boron would create more ideal circumstances for obtaining a true
phosphorus response,



